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(54) COATING COMPOSITION AND APPLICATION METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating composition which forms a film which does 
not soften when exposed to a high temperature of 60° C or higher, has a high long-term stain 
resistance and allows easy removal of the stain attached thereto. 

SOLUTION: This coating composition comprises (A) a compound which contains two or more 
alicyclic epoxy groups per molecule and has an average molecular weight of lower than 2,000, 
(B) an epoxy group-containing acrylic resin wherein the average molecular weight is from 2,000 
to 50,000. the hydroxyl value is from 10 to 150 mg KOH/g and the epoxy equivalent is not more 
than 220, (C) a heat-latent, cationic polymerization catalyst and (D) a photo-functional, cationic 
polymerization catalyst. The mol ratio of the epoxy groups in component (A) to component (B) 
is from 1:1 to 1:0.05. 



http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAAH9aaVbDA411061033... 2008/06/09 



(l9)B*H#fFJt ( J P) (^^MWr^^^R ( A ) (11)4*1MH*£H*# 

#M^Fll-61033 

(43)^BBP W-f&l 1^(1999) 3J3 5 B 



(5l)Int. CI. 6 




F I 




C09D 163/00 




C09D163/00 




B05D 3/06 


102 


B05D 3/06 


102 C 


7/24 


302 


7/24 


302 U 


C09D 5/00 




C09D 5/00 


c 








*f** SSsJfSroft 7 FD (-£18W) 


(21)£HM#^- 


4#S ¥9 — 228868 


(71) ttlSA 


000001409 










(22) fcHII 0 


Ip^g 9 4^(1997) 8^ IIP 




^*M/ElHS : rfi#I«§PT33# 1 -Pr 






(72) 










#3SJH*sp*mjltA«4TBl7#l-§- H 














(72)3§BJ# 










#3S;i|» s F*m3KA«4TBl7#l-a- II 














(72) ^mm 


Aft *£iE 








#3SJl|*sp«rfJ3KA*4TBl7#l-§- H 














(74)naA 





(54) imw<D%m mmmmaan^^mmm 



(57) [8ft] 

[ill 6 o xim ±.ff)mmcmnx t> «cft* 

[*ft^S] (A) i^f-«t»U:llMR*3i#'ap'>aSr2 
«£Lk*ri--5*¥*&# : ?-*i&s 2 , o o o&m<oit&b. 

(B) Stf^fii^.OOO-SO.OOO, 
ffi^S 1 0~ 1 5 0mgKOH/gfciyi^->3ii! 
2 2 OKTtfc§x#af->l^t7^ y/vii, (C) 
Mfitt^f-tyl^ttWfc-iO! (D) jfetBtt*?- 
tyl^ttttlSrttL, -t LT (A) J&#<D^#*-> 
S# (B) ^(O^^dfv-Sra^^JtA 5 1 : 1~1 : 

o. o 5(D$mftizi>zmmmMmm.wMj&yt)* 



( 2 ) 

1 

[*&fTf»#<offiB] 

(a) i^'p{zmm^^^mi:2 

®Sk±m-fZ&¥X3ft?-&& 2 , 0 0 0*«&<D<k-g-i£u 

(B) §k¥-&>fr*m* 2 , 000-50,000, tK^S 
ffitfS 10~150mg KOH/g*3iOf^/-K^r->^4iS 
2 2 O^TTfeS^tf^iXS'^T'? y^fcfJig, (C) 

®m&m*'?*>m'&&f&mi3£xf (d) fturttn**^ 

(B) ^©i**i/S©^;Ht:^ i : 1~1 : 

o. o 5 <D&mft\£fozmMmm%kmmB.f&%>o io 

[lf*«2] (A) O&t (B) M©¥^x#*-> 
^4^3 0 0WT-C*fo5ll*«ll2«<D^!|E)-iafig^! o 
[tt*«3] (B) ^ro^^=3fi/S^|gS^^^r 

[If*«5] W^llSftcD^ifsfi&^Sr^SL, m 20 

-r 5 r t *t t -r 5 mmj>m» 

[ f*#3l 6 ] '> ft < t t> 1 «<D*fe^*5 i Xf'P t£ < 

[^<£>S¥*|BftlftK] 30 
[0 0 0 1] 

[0 0 0 2] 

^yir-^) turn fr&t&ttr ? v * 

&m£ivX\,^Z> e -(O^ro^fiH^tt^it^ttJit) 40 
9YW£ if « &» s as , iff^P * .n — XT y :/ £ *Ufc 

0>i!MfcSMJt»4. W«Ht*sitJ { tfc±D^4BK«*t. U^t 
iTLtV^iiasflBLfc. 50 



1-61033 

2 

[0003] &m&n-tii<D±.mmmctt. myamn m 

x.tf, AcoiEttftjf) . »«. SM^v 

\c&<>xmmmi>m/vX'Z<D&fr<DftR*mmttj:b'v> 
m^m&-v</vx-m%km\ztj:z>h<Dk &t>tiz a ft 
[0004] e»^«a5«s^B-r^i:> * 

[ooo5] z<D£o\zL.xmm&ftPi±£tiz>b. 

tt«fc?W * !7 y ^ ^ ^£ if SHS/H b T 1 1& 

[0 0 0 6] 

txhz,, 

[0007] *&m^hn. ±Eiwoi*ofc»»» 

WftSrfTofcte*, l^f ^Ig»S:^>K^v'SS:2fi 
£l±^-rS«sp»^F***2, 0 0 0*J*©fl2-&*, ft 
2,000-50,000, 1 0 

— 1 5 0m g K0H/g^O3i^dr->^fiiS 2 2 0«T 

**»*J5ftaw*»e>»***t«fflftSttBttt, Bom 

[0 0 0 8] L-C, (A) lft?<picm 

0 0 mmmit^ , ( B ) IS^iU^^ias 2,0 00- 
5 0,0 00, i o—l 50mg KOH/g 

fc±t/^5K=¥^Sa:j5S2 2 0 tlTT-fc^^JK^-^a^*- 

(D) *'fflBtt*^*>'a-&ttttllESr**L» tLt 
(A) (B) f&frtn^tfici/mn* 

/UitiH : 1-1 : 0. 0 5<Di&MP<i\Ch?>mmi%m%k 



( 3 ) 

3 

[0 0 0 9] *38BUttSfc. '>ft< HliOffeM 
*>fc<9, '>&< <b t>*±S<^ y 8 

[0 0 10] *3»W(Ott»S:fflv^ixtf, 

(2 01C) ifil 5JBL±, $f*L<Jil 7-2 5 OflEfttt 

[ooi i ] ry— ^vssft (2 ot) j ra. 

mn * # 9 * fcBHMurc 3 0 ^ m k * * ± 5 10 

fc^M^Tx 2 0*C^ioV^T, American Chain & Cable C 
ompany JS^TUKON microhardness tester iCTfi!)^L^i 

ftMt©!x-=iy«* (2 0t) te«3t5- 1 o-rfc 

m*M&1rZ> r * J: 5 \z bfc r £ 1 oco^c # 

[0012] KT. *3BM©*W^oV^T, Sfefcfttt 20 

[0013] (A) : 1 ^H^KM*^**^ 

Sr2<@«_b*-r5Sc¥^^S2, 0 0 0*J»OaKy 31 

t lm^stmm^Kx vMrfLZtiz^z/^^m (2m 
<Dfemm>*tim<Dmm^kx*mj&£tiz>3mm) x 

* L < tt 5 - 6 flOSRftXff-^&^r-r s ^ 5 0 
[0 0 14] (A) J*#tt. ^SflgS^^dr^S* 30 

5 P*&^ J P*dS2, 0 0 0*«, &SL<ttlOO-l,5 
ooofk^ft-efcs, *fc. (A) 5 0-5 

0 0 . 10 0 — 3 0 0 03i2K^r->aftS:*ri-* r t 

[0 0 15] ^36*S (A) Wittf, s^v 

^ n^^^oi^^iM f\ fcf* (2,3-^^^r 

^yu^^^^^u^^y /i^aux-TVi^ tf* (3, 

4 -x^dr>>V^ n^^V/V^^/U) T^-h, tT^ 40 

(4,5 -x^V- 2 n^^rvvl^ =f- 

>V) K ifl/^!l /U-lf^ (3,4- 

^/tfarv-;y^ n^#-^v*/l/#*VU— h) , 3' , 
4' — mtff^i'S'^ a^^riz/U^ ^-yW— 3, 4 -x:7i?3f 
v-v^ n^^fi^>-^/W7^^ri/U— K 3,4 — 
- 6 n^^rS/vl^^vU- 3, 4 — mjitfs^*/ 



4#9fl¥l 1-61033 
4 

- 6 -^f/Vi/^ n^^V#/l^^v'U— K 1,2, 
5, 6-^x^V-4, 7 S^frM Kn>f >f 
>\ 2- (3, 4-^c^^rv-iy^ a^^^/u) -3' , 
4' -niTK^rv^- 1, 3-^^rfy-5-^t: , Pv'^ 
n^^r-^>- x l , 2 -xf tf* (3,4- 

n^^/l^ * >0 , ^-2,3-^/K^r 
n^^^yuoi— 4' ,5' -rc/K^ri/- 
2' f-fls^si? u^^is/UJf/U- 4, 5 

[0016] (B) : *sp*&^f 2,0 0 0- 

5 0,0 0 0, 7fc®^(ffia 5 l 0-15 OmgKOH/g 

v/i-mmx-hZo 
[0017] (b) jat»©T*y^«HB**-fa 

[0 0 18] ^5 (B) ric4>tt, 

^**^tt^y^- (b- i) , *^^*a^tt^y 
(b-2) fcit;7^ y/^fi^tt^-y^— (b- 

3) «rjK«j*^4:U SbKjKKKjEKtTttom-frtt* 
y^- (B-4) fcttJBU *l^t5r 

[0 0 19] ^aK*i/«***-&tt^e/-e— (B - 1) 

#6&fcr»«*.Ht. ^yv-^/u (y^) 7^yi/-K y 
f/^y^^ (y^) r^yi^-h, ry/v^y^ 

/Wji— tvK 3, 4 — m^f^i/V^ n^^ri//^y ^/U 

V*) T?»V-h, 2- (1,2-31^^^-4,7 
-^^;^/Vt (6) ^^ri/ 

31^/V- (^ ^) 7^yi/-F, 5,6 -auK^r^-4, 7 

ywF, 1, 2-x#^V-4, Kn 
^^^^-5-^/1 — 7^!)l/-h, 2,3- 

3i7K^V->^ n^yf x;u (y ^) 7^y 3, 

><o u#) 7^u-f, v /ummtcte* * ? y 

[0 0 2 0] 



( 4 ) 1-61033 



R, 0 

I II 
CH 2 =C-C-0 



Ei 0 



CH^C-C-O-B^O— E^JL^J^* 



E, 0 
I II 

CHj=C-C-0-B 



•O 1 



Bj 0 
I II 

CH 2 =C-C-0-B 2 j— — J\ 0 



Ei 0 
I II 

CH 2 = C-C-0-B 2 




OH 



Et 0 
I II 

CH 2 = C-C-0-E 



Ri 0 

I II 

CH 2 = C-C-0- 



HO 

B t 0 
I II 

CH 2 = C-C-0-B 2 -CH 
OH 

Bj 0 



B 8 — T^^p 0- CH 2 
HO^^^ 

0 

0 - B z — CH a - 0 - C — ^^J^ 0 

DA 




CE 2 = C-C-0- 
HO' 

[0 0 2 1] Ut2] 



7X.:x> 



( 5 ) 



VffflW-1 1-61033 



Ri 0 

I II 

CHa = C-C- 



PDOO 



Hi B, 



1 1 1 r^V. 

CB 2 =C-C0-R 2 0— eC-BaO^-C-N-Ka-N-CO-EzH— P^O 
II II W H II 



0 



Bi Ri Bi 

I I I 

CH 2 =C-C0-R 2 0— eC-B s 0^-C-N-B 2 -N-C0-R 2 

II II II II 

0 0 0 0 



Ri 0 Ri 

CH 2 = 




= C-(S-N-R 2 — £^J^J>0 



Ri 0 Ri 

\ II II 

CH 2 =C-C-N-R 2 - 



R, 0 R, 

CH 




i ii ii r^K. 

=C-C-N-R 2 -0-R 2 — (- P>C 



[0 0 2 2] JilE^'f, R,tt|-tL<BS4ot* 

orc,-,.©«fl:***«:*U w«0~l OcDgffcSr 
[0 0 2 3] St— (B-2) 40 

^Jx.^ t KndrV^-^/U (>*) T^y U— K t K 

!)/H!i:K*S2~ioro2i7/^-;i' (^y=— 
/w) <>;<£> ; e-/^.*-7vWb4& ; tf?y xfi/y^y =— /k 

sKy fuv^y n— /k 

^co,-Ky Tvw-jtfy /wi:7^ y^sfe**^**** 



[0 0 2 4] TP y ^a-g-tt^ey -r— (B-3) td 
tt, 7^ !) /^S fcli^ 1) /l-it^S 1 ~ 2 4 (D 

1 it ^mm^r & ^-^twi^f my.®* » 

*) T^y/w-^^K (;**) y/W^^n t?/K 

r^y^K^/w (;**) Ti? y /^—dr-> 

r^y/^^-^^/K r^y/w^7*v/K (* 

*) y y /k (>* y /^->^ 

So 

[0 0 2 5] fferoS-g-tt^r/-^- (B-4) Ii, 1^ 
y-^— (B-l) , (B-2) *J«tOf (B-3) J^f-cD 



( 6 ) 

9 

[oo2 6] i) r^y/^ 

ii) N->^o— /V 7^!J;VT> K> N-y 
fvu T^yyVTS K^WT; KSSa^tt^EV 

iii) ^^VU fcf :x/Uoi— :/u tf/Wtfn /lo:*— 7- 

— tvK T y /u^r y v^yi^— 7Vi^ <b*co \f~/ux.*-"r 
yHS, 

iv) R8lfx;K /n^ySlf^K xfl/y, ^ 
DtVy, JSibtfnyK a-^^yi^^^-w 
>\ N.N-i^^yUTS/^yW 7^!il/- 
K N, N-iszn^/UT^S^fr T^yi/- 

K U?) T9 yyur^ h\ u^) r^yp^hy 

/K tf~/Ufc°n y KV&ifo 20 
[0 0 2 7] (B) J*#W\ _LfE<o^e/^- (B- 
1) , (B-2) #£Xf (B-3) fcj&SWMfriU * 
^I^SICiSCT (B-4) Srtt/BU 

tizxo xmrn-t 5 r t $ 0 
[0028] m^>o#^y^-^«^;it^^, »e>*b 

£ (B) 10—15 OmgKOH/ 

g. jf*b<tt2 0-1 20mgKOH/g, x^i/ 
2 2 0£*T\ L< f* 1 0 0 — 2 0 0^®fflrt 

fc*»J:5KWli-5ii:39S-e#« 0 (B) 30 

oSffa&a-^ite 2,000 — 50,000. 3 , 0 
0 0-2 0,0 0 Oco»i:fc5^i:Wi LV\ 
[0 0 2 9] *»W^ft»fc:*3V*T, (A) 
(B) RW^+Ox**^©* 
yWJtdS (A) : (B) = 1:1 — 1:0.0 

5. »*b<ttl : 0.8-1 : 0. 20»^^i 
5^LTia^r^^i:^x*#5o *fc* (A) rt^fc 
(B) J*#<D¥J$3i#*5'3*tt, ii^3 0 0«T> » 
tci o 0-2 5 O^lrtfcWi 5 fc-fa^dS#3iTf 

fo^o 40 

[0030] (c) : *^*^m-frtt«fflE-e*>So 
[0031] (c) tfLftte, *a-ca:^stt-eas>a39«jp 

SbF 6 -, SbF,-, AsF 6 -. PF 6 

[0 0 3 2] i) 4&T^^£A:&^fl-g^ : 09*. 
N, N-v^^yl'-N-^^SM'T^y x|)AA7 50 



4#5l¥l 1-61033 
10 

s^bT^^e-V', N, N- i^n^y!"— N--<>^y^T — 
y=.^AE97s/<fc:^»>Si, N, N-v^^^yw-N-^^ 
v/;ut fl y ^^AAy^ftryf^y, N, N-v^^- 
/i/-N-^y^try h y 7;^d^ ^^y^ 

N, N-v^^vW-N- (4 h^rv^Vv? 
yu-) try ^r>A^7 s/jbTV^^e>\ N,N-^xf 
yV— N- (4 - h^r^y^) t o y^r>i,^7iy 
{bTV^-^->\ N, N-^^-yW— N- (4-^ h^riX 
-<>-vvU) hyu-T ^!)A^7^{k7my > N, N 
-v^^yW-N- (4-* Y^cis^lsis/V) hyl^-f^— 
*A;*:7 WbTV^W^if, ii) ^;^xi)A1I 

£iff, h y ^^^/p^/u^^^atn^ -/IbTV^-^e^, 
h y 7xx/^;^xt)A^7iyjt:t^ Tr^CP- 

6 6 mmitumm) , rf^cp-7 7 aismbxn 

Si) , ^y (4 h^v-^zn^yU) ^^^7a7 
S>fbfc3g, v^^n—yU (4 -7 xl~/V?-3-7 zl—zV) * 

yU7jxnr>A7^7y>fbt:*3iir, 

iii) AJfta!ft-fr« : fcix-tf* h y 7 

^n^/^^^^irj7 a^7 sMbT^^^-v, 7^ h y-y^/^ 
^x^-i>i.A7 s^bT^^e^&if, 

iv) 3- K^frA^fflffrfr* : «*.tf, ^7x^3 
— K~ £ A^7 rHbfcfg, v^-4 nn^^^/l/S — 
K^^AT^^^^t:^. 4 -7 r nA7xx;i/3- K 
~V^s^-7viktM, V ? -p-hy/V3-Kxr>i,^7 
y^btSl, ^zr^yW (4-^ h^^7ix;l/) 3— 
l>A^7 2/<bt:^/cC^o 

[0033] m ^ ^ ^ ftyl^ttK (c) a, ES 
&m.& mz-&, »ioo-i8 ot:. ^^l< 
20-1 6 ot) t?8i o-4 0 5mauniR-r&&n8 
ur^^^vsr^^u, (a) rt^oiBai*^**^* 
(b) 3i#^vs<otasweo* 

[0 0 3 4] ^^^va^SMiK (C) COBB^fitt^tC 
•JRSttttV^s, — ±IB (A) rii^i (B) ^ 
^to-&ttH?l!?^l 0 OfififflJfcfctK 0.05-10 
#t-0. 5 — 5fifiSPO«SHrt36SjabTV^ 0 

[0035] (d) ^ : yesm&*^*^m&i<ktem 

[0 0 3 6] *^5^cO^{C*5VNi:. K±(-5E^fc 
(A) . (B) &£Tf (C) jjMfrte, ^fetC (D) ^ 

^o^^rtiaot, jtWbttdsff^-^ix, ^<o^ 

mm) fp*ttt>ra±-r5o 0^19, (a) . 
(b) ioj:^ (o ^3^*tn mm<o%m& 

im\£* i^4r»^-r5^t*s*>5*s, ^tttc (D) ^ 
SrBSih-TSr t^fSo (A) . (B) *3J:t5 



( 7 ) <&m¥-l 1-61033 

11 12 

(o j&&0>3j&&*-?tt, tiammik\.iz®<Dmm&& &mm (d> tb-m, T^mt&m&mtf ^s. 

®T-fc<5, ^5, :/y*|S&5fe-r-5fcfeO-^>'7^ [0 0 3 8] i) TIE-/&5S (I) „ (II) 

B*T?*>5a*. rtttr (D) ^SriP^3tfiSWLT?-« ix-S^T'/sp-MlL : 
ffifls£*fc»K-(?H\ fv^-f v^fc**te*Tfc5-fc [0 0 3 9] 

:/y«>N3c:Pffi¥K:&«. [flS3] 
[0 0 3 7] ^nKAv^bfts jftBlfett*?-*-:/!^ 
R 1 1 

/ N -(0)- N * + " x -" ( i ) 



R 



1 2 




R 16 0 



[0 0 4 0] ii) TE— (III) 
(V) -e^$tb5^/l'*=T>Ai£ : 
R 1 7 

R ,8 ^S' MX„ 

R 19 



(IV), 



[004 1] 
lit 4] 



(n) 



(in) 



.20 



)s + H^>-s-(g)-Mx. 



>2I 



(IV) 



>22 



>23 



\ 
/ 



s + 




>24 




\p25 



2MX„" 



[0 04 2] iii) TIE — /RS; (VI) T?^§;ft,<53 — 
R 2 ' -I* — R* ' ♦ MX, - (VI) 

iv) TIE— «5t (VII) , (VIII) -C^$*V5 40 



'R s 

[0 0 4 3] 
lit 5] 



(V) 




( 8 ) 



ftM^l 1-61033 
14 



(YD) 




R 29_ Ti _ R 30 



(VI) 



[0 0 4 4] v) TfE-j&S; ( I X) . (X) T-^£ [0 0 4 5] 

tlZ>X/l<*-VJ>.T-e b>m ■ [ft 6] 



E 



32 




0 

f 



CO-C-0-S-R 34 

I I 
R 33 0 



(IX) 



<0>-co4— 



R 35 
I 

c 

I 

R 3 « R 37 



CH-O- 
I 



[0 0 4 6] ±lE<S-:£tp, R" ~R se f4-?rtu-€tt7k*i^ 

^■^T/t-^/^m^mL. MX.ttSbF,, AsF 6 , P 
Fe^fcfiB F, ?r*-r o 

[0 0 4 7] ZthbCD (D) f&fr<DmtoW£-£-mii. — & 

k. (a) at»t (b) i&ftt<D&f\-mMfric*iv, o. 

2-200 L<lil~20 aa%<oi5ia £ 

[004 8] Jbl:, (D) ^iLt« v i) MM 

\z£.ox^7j-/um&tk-rz>tf\,^mk'&vo. viii 

5. 

[0 0 4 9] rtoi ^^ftv^-ft:^ v i ) t Ltii, 

-trh~>V /wgm^-f ti^SrW-TS tfv>ilift-g-!&£r/ii^ 
3r Lv\, i;ft<ibttv^i!ift-g-4&tf>5*5, ^/u;*- 



40 



0 

t 

S-R 38 
i 

0 



(X) 



[0 0 5 0] (R'^^-SKO-O-R 12 ) ,-„. 
U nsliO~3©ltT?fo5, 

[0 0 5 1] Mtl~5©r/v*;HiLr 

n fcVK n-^^/K t s e c -?^/K n 

^r/uSirLTtt, tz.bx.\^ 7^=/K T^^/K TV 

7/^;vS*3 < tU t 7!l-;utL< f*T 7/w3r/u£(3\ ^ 
oyyf^ =hnl, ->TyS, * h=*->^(£>g& 

[oo5 2] ^coi otttf^mit&yocDMtWmii l-c« 

[0 0 5 3] 
[ft 7] 



15 



B CB 3 

I I 

B-Si-O-O-C-CHs 

I I 

B CH 3 



( 9 ) 



1-61033 

16 



CB 3 B CH s 

I I I 

CB 3 -C-0-0-Si-0-0-C-CH 3 „ 

I I I 

CH3 B CH3 



B 



CB a 



B-Si-O-0- C-CH 2 CB 3 . 

I I 

B CB 3 



B-Si-O-O-CB 
B CB 3 



CB 3 B CB j 

I I / 

B-C-O-O-Si-O-O-CB 

CB 3 B CH 3 



CH a 



CH S 



CBs-C-O-O-Si-O-O-C-CHs . 



I 

CB 3 



I 



CB a 



I 

CB 3 



B 



CBa 



I 



CB 3 -Si-0-0-C-CBs 
I I 

CH3 CH3 



B B CB 3 

I I I 

Si-O-O-C-CBj 



II I 

CH2 CH3 



I 

CB 3 



B CB=CH 2 



CB 3 
I 



C Si-O-O-C-CHa x 

II I I 
CB 2 CB=CB 2 CB 3 



CB 3 
I 



B 



CB S 



I 



CB 3 -C-0-0-Si-0-0-C-CB 3 . 

I I I 

CH3 CH=CB2 CH3 



B CH=CH 2 CB 3 

I I I 

C Si-0-0-C-CH 3 N 

II I I 

CH 2 CH— CH 2 



CHa 



CB a 



I 



B 



CB S 

! I 

CH 3 -C-0-0-Si~0-0-C-CH 3 

I I 

CH=CB 2 



CB 3 



CHs 



[0054] .hiest*, Biz^^n^m&m-r* 

[0 0 5 5] iulEltV^-fk-g-^XD 5 O-— hn^y 40 [0 0 5 6] 

(R 4, )p NO^R 4 * 

(R 4 ') q -Si-(-0-CB R48)< - 

(R 4S ) r R 44 R U \*7 



[0 0 5 7] zfctp, R"~R"«i--ei)ot'bS!S:o T/Wdr/US. ~1 0<DT/U=i*^m. #B&t. 



17 
y 



iy=.~sl>2 



[0 0 5 8] ^rr% 0©*iJftSL<tt 
Si7;v^/H^ LTtt. #J;itf, **7K ~7 
n fcVK :/^vK t -:/^vK -^^^vK ^ n a p< 

^nnxfy^ 7/u*n^f/u, ^7/>f;vS4 
iftfsfctfkjt. ^Si-i0(D7/V3^StU 

^ri/7x^;K p - ^ a a y ^->V^t£ btl 

[0059] i,x±m&<Dik&yo<DM:ftmk it 

te, p— h V y/is^rvt^^/uy^ — jv^—jvt^jvy 
~)\, (o-^hp^y^/i/t^^) >^ >\ t -rf^f-tv 

hn^y^t^^i/?^ Hi^f/^ [a- (o 
hD7x^) — o — ~ h n^y^t^r^] >7>% 
Vt^/V? [a- (o-^hn7x^) - o - 

^hD^yv?;^v'] *<f-iV7 [a 

- (o-^hP7x^/V) - o — ~ h o^^^/W^-^r 
v'] v"T7 > N h y ~7 (a-xf/P-o-^Fn^ 

y^;vt^V) >^ >\ h!J^f-;v — 
(3,4,5-MJ^ h^y- 2 — ~ hn^y^/vt^ 

v/^>\ h y y^~;v (4, 5, 6 - K y * h^y- 
2 — ~ h n^y^t^y) y7>, i?7 
(5-^^-/^-4-^ Ry-2-^Fn^y^u^ 

v-^>\ F!)7xx;l/ (4,5-^^-2-^ 

Fo^y^t^y) \?z=-;v^ =5->vy zz.~;v 

(4 , 5 - v 5 ^ p n - 2 - ^ h a«<y i/yut^y) *sy 

Fy7x^ (2,6-^hP^yi?/^y) 
'>7y (2,4-^fp^ys/;vt 

( 3 , 4 - i^^ F^y- 2 - x h P^y^/^y) i/ 



( 10 ) 1-61033 

18 

; 7 v^^f/^ (o-=- h n^V^yU^-^^) ^5 

>\ ^f/U7xx;^ (o-^hD^yv/y^^y) > 
7 ls > t^yu^^^/l/^ ( o — n h P^ys/yut^y) 

t -7f/V7x^/Vv ? (o -~ h u^r/i/yl^ 
^ry) 5/5 v^^/Wi/ ( o — ^ h n-<>^/V^-^r 
v*0 y7y, 2-^PPxf/U7x-/Vi/ (o— ^hn 

-<y^t^y) V7y *?7 ( 0 -~hn^< 

^/W^^tvO ->7^> v J 7xx;^ (3-p< h=*ri/ — 

2-xfp^yv?/^y) i?7=.=-/v*J 

10 (3, 4 -v?> h^ry- 2 - — h P^y^t^i/) > 
7>\ ^7x^1^^ (2, 6 — h n^Vi^/ly^ 
i/) v/7^ ^7x^/1/^ (2, 4 -v 5 — h e^j/^/V 

-» f5>\ 7x^/l/h!J ( o — n h n^v- vvl^^r 

p-tr^ (o-^hn^y^t^y^ 

^■/W/y/lO ^VifV, 1,1,3, 3 h yy^L^/U 
— 1,3-5? (o-xhD^y5/;^V) v-n^ri^ 
V, 1,1,3,3,5,5-^^-^^^^/1^-1,5-^ 
(o--hP^y^;Vt^rv') 5/n*1f->\ SiClt 

20 fyy vmIh o -~ h p^y^7/W3- /vt<o 

[0 0 6 0] £<bt£, »tV^*ft-&*05%. a-^hv- 
y /l-S 4: 5 t cd i L T TIBit "C* S fi 5 1> ^> 

[0 0 6 1 ] 
Ub9] 

(R fi, ), x 0 
\ II 

(R 52 ) 7 -Si-(C-E 54 ) 4 . (11 + 12+13 ) 

30 / 

[00 6 2] OT, x. y^cttfzte^aveaxo, 1. 
2, Sco^cSr^L, x + y + ztt3Sr«^L5^i:r43fc 

otv>t^ t };<, -tix-e*t^*»l -1 0co7/K;w 

7y-/^^Sifcttg*»l-l 0(07^3* 
v'l^L, rtLfef^ny>M^-s -NO z> -C 
40 N. -OCH a 3fc^KJftSSr^rt^LTV^t<t 

[0 0 6 3] a— Jr hvy/^aSr«-t-Sifc-&«lOAft:« 

[0 0 6 4] 
[ft 1 0 ] 



( u ) mmw-i 1-61033 

19 20 

BO CH 3 0 

I II I II 

B-Si-C-B „ B-Si-C-CH 2 -CH 3 ^ 

B B 



CB 3 0 CH 3 0 

I II I II 



H 3 C-Si-C-B x B-Si-C-CHg 

I I 

Cfl 3 B 



CH 3 0 BO 

I II I II 

B-Si-C-CH 2 -CH 3 x B-Si-C-B 

I I 

CH 3 CH 3 



[0 0 6 5] JbiEjtf. Btt^^^SSr^-To 20 

[0066] ^tiib<Dm^mit^(omm^m^ — 
«ic (a) $Lftb (b) aL&k<D&tfrmm&mx-*k 

U 0.0 1- 2 011%, S*L<fil-10li% 
[0 0 6 7] mjfScor^ ^ ~ £ v i i ) 

= -f h^WVi^n*.*, by 30 

^-|>7/V^!)i., hy^7 p Pt°tt-h7^^!) 

a x hy^^y/nt 9 tt-h7/v^!)A, hy*r 

tf;i^7t h^- h7/W^')A N h y x h y :7Ao*-u 
7tf^7t hT/v^^A, h y ;V 

toTtf/PTt h^— h7/l^^^A, h y ^m^/w 
Tir hT±*— F7/v^>)A s h y ;*-y-y f/W7;^f 
t hX/l^ h Mi/xf/i/vn?- h7^ 

^-^^ h y fcVl'Tir hTir^— h7^^^ 40 

A. h y ^^/UT± hTir^— h7/v^»)^ by 
xWs<u4'i'* **r— h7^^^A, ^7tf/l/7 

[0 0 6 8] 
[tell] 



21 

/ \ 

C(CB,) 3 

o-c; 

All )CH 
0=Cx 

X C(CH 3 ) 3 



( 12 ) 



Al 



0-C 



^CHs 

v 



#§Wl 1-61033 
22 

\ 



/ C-CH 2 
X C-CH/ 



\ 



H 2 



Al 



/ 



,o-c 



~o=c 



/ 

\ 

/ 
\ 



CH 3 



C-CH 9 



CH a 



\ 



/ 



Al 



\ 



CH 3 



CH 



ce 2 



-<§> 



Al 



,o-c. 



\ 



CH 



0=C 



\ 



Al 



\ 




o=c 



a 



CH S 



Al 



/ 



\ 



0-C 



o=c 



/ 

\ 

/ 



CF 8 



ce 



\ 




/ 



[0 0 6 9] 
Ut 1 2 ] 



Al 



/-tor 08 



XH 8 



[0 0 7 0] 
Ut 1 3 ] 



40 



23 



Al 




o=c 



a 



OCHs 



OCH 2 



\ 



CH 3 




lltL 



X2H5 
\ / 
[0 0 7 1] t£ t\ 

[0 0 7 2] ZthhCOT/l-?. -UitS-yote, 

< f* 2 m&.±<Dm^xm^^x t i < 

tt, (A) fcftb (B) js£#i:OT-£-H-@^#* 

f£*]-U 0. 0 0 1~2 Ofii%, j?SL<Sl~l 0 

[0 0 7 3] T/U5=-^A-ft:^cOftt5i9 1^ 

mm&mit&m * m v ^ x t ± v \ 

[0 0 7 4] *%^W*^^J^^!f£K* N ^Jbi^^fc 

^■tfz-^t&m (a) , ^^s-^tt^ y/nstJii 
(b) , jj^x-^m-stetem (o ^bt/ic^'g-tgtt* 

f^-^I^ttttl (D) *^&JKI§^£fcte#i!c 
t&MbLX, #ix.fi, h/w^^, Jfy'l'V, H^J^ 
/Mrh>\ ->^n^dr-^y^ ^y*ny, y*y — 

/K — /K -79 J— g^S?*/l-tV— /K S^®? 

[0 0 7 5] ^SqroMilsK-te, ^fflSW^tCJ^CT, 

-his^^p^, £ibic. m&mn. =F&mw, y*y 

[oo76] *&w<Dmmte&m<Dmmzmm-rz> ^ t 

£Qft?^bi>W£L<, m*.t£. i) mm^(ommm 

tci^^^b-rs^fe. i i) jQit&t£«fc v^mt^tz 
<Dh. ft&mft^x^mt-rzijiiiteh'&ibtfbti 

[0077] jyfc&Ktt. mm i ) (omm^n^mmm 



( 13 ) 4#M¥l 1-61033 

24 

te, ^iS7!/M 1 0 CCWjfiaET-l 75S3 0#S 

5 r t ic x y , 1 0 

^7-^7^ Hyv^yT*, r/^^^ifu— fan 

tf* 1 8 0~7 0 0 nm<Dyt&, M500-4000m 

j / c m 2 <r>mmx-mto u-c, aR©y^**s— 

1 0 ~ 6 0 #K 2 0-5 0 B*%<DffiHrt i: ft 

LT, SURo^/u^-^s 9 ofi*%yjblc:^S±5l-^ 
±mt£ltZ>o iPfSStt, 1 0 0~1 8 01C, 

L<lii20~i60 t©!ST? 1 0 ~ 4 0 #gftfT 5 

[0078] ±Ei i) <omm^x<o^mtL.it 
20 <d*>, %*mtt\^x%±mtirz>Jjmz.*>^x, 

ft, 6 0 ~ 1 2 0U L<tt80~100t 

1 o~4 o^-s^ipf^bt, nowfis 

1 0~6 0^*%, 0~5 0fi*%<D®ffl{C^5 

fttt, ±C4:IB]«03t«SrfUfflU-C, S«180~70 
0 n m<D3fc£, 50 0~4000mJ/cm ! (DB. 

[0 0 7 9] *3BMO»^©^«'fl2*BI«:fflSl'C*>5 

[0 0 8 0] &&W<Dmnti. ^SK4feli^7^fs' 

Siu, y y y k*9— *fc«p«^ y » ?k i =— h 
xmrn-rz^tisx-zz. mmxmti. wz.t£. &mm 

^ i7U^7*l'- 1 i7^7 , U- ^CiflCioTtf^ 
5ii dST-#, l8l#tt$Mft:^J0|-C- 1 0 ~ 1 0 0 n m(0® 

tti i) ©^t-ffKi^SUK 

[0 0 8 1 ] &mw<omn\*. m$t* yiiyK*7-s 

50 «t^T-%5WT% «S^roS±@$|5«)SK^*^ 



( 14 

25 

M*.tf, 1 1 1 m<Dm&mw& 1 1 1 
iz&>tc<Q. m±m<o* y^m&t lt, ^mott^sr 

[0 0 8 2] ^©Jia»iS6JBtOJI?riE*«fe©AflEffi|i: L 

i * y *—mn»iixm2? v Jr-mft&mfrmm-r $ io 
[oo8 3] jimmm&AX'mm&tizm&mwt lt 

fit, V y y H#9— fcSk * * y y ^SfcWSfctt*^* 
i«£JLL©»W»tflBi:» r^&Sr»«fl!'fkS*5fc»e>o 

»*if *»e>»tfixfc 1 msi±<D&kmmm&k 9 . 

»W*»©^W-fi*Sr*qHc L-C£fr*JIBfc 5 0-9 0 30 
%, »«MRlJ*3-«r 5 0 ~ 1 o %©tfc*-c^*r-r S fc 

[0084] Rifei»|:|jy 3 y K# * 

*an?t>u<»2«a±»ffli-*ii:a«T»r«-c«>5. * 
[0085] mmmAte, g»*:fflro^JBist 

"TIB) fctt&U Wfl;**T*»6, ±IS«fe^if£f*J-T 
U ffi 1 0 0~I5 1 8 0<C, jftL< tt^Jl 2 0~j&-J 1 

6 ox^xmi o~^j4 o»jp]Rbrj|i«sBft**r!a» 

BMbaRT?i(Sl2 0~#<}7 0 /xmKfcSJ; 5K-fe8£U 
(2C1B) Sfcli23-h2^i-M (2C2B) 50 



) #§W 11-61033 

26 

[0 0 8 6] ^SxAK*5^T, 

* y *BtflDffi'fl:*«feW:» 2 C 1 B ±fE0> i ) 

mcxv^mt) x\ -eLt2C2Bm i) <djj 

[0 0 8 7] igfeBf«It5ffei14t bTli, ± 

»W©tt»*£*rttffl+ 5£ia*-C*<5. ttt, 12 
[0 0 8 8] &3£feBtt, Attftlcte, g»i|£ffl0>&jg| 

mx-immfrmtmrn-cffo 1 o 5 0 » mjc^s ± ? k 

l!)10 0~«118 0'C 1 ffSL<liifil2 0~ 
Jftl 6 Ottfil 0~^4 O^iPf^UTaUgfiS-fk^-^rT 

^^ffitcm 1 ^ y ^-mnzmmt£j>mx-imm&mim 

It'Sl 0~^I5 0 Mm»CJi5± pKHgU 15100 
~3KJ 1 8 0t\ *f*L<tt^l 2 0~fil 6 Otflll 

1 0~#sj5 0itmJi/j:5J;5fcS6fiU, JKi l 0 0~^jl 

8 o'c, Sf*u< (4^1 2 o~mi 6 o-c-e^ji 0~^) 

4 0»»Lr?gffiSft$*5ri:lciottT5> 3 = 
— h^fJjiK. (3C1B) % 3=>-h2^;?M 
(3C2B) Sfcl±3=— h3^7M (3C3B) 

[0089] mmmB\z%i\,^x. *»w©ftwd»e>*« 

^ y -V— SJffiODSjt^ffitt, 3C1B, 3C2B t?f4, 

^SE-fk^ini^i- <t 9 ^Sl-ft:) r% * lt 3 c 3 b x 
14, i ) <o-^te*fc« i i ) <Dj}& mmz.x r> 

[oo9o] mmmcxoimirzmim&mnbLx 
»4, ±mmm&Axum^tztmm?>meLmm>bmtf 
ti&Wy K*5-^w^y 9 y ?^iW«Its: 

y y^*»*iJ:tr3feT«fs««a»o5%» (0*9 



27 

[oo9i] mmmca. Mdtmiz^ smMmn^m 
mmtiteijj-x-i/mmmnttifoTW.m.w. <pmmm 

ro*&t?IKff ataftttR-Ctt 1 0 5 0 n mlC/jiS i 
5Ul^j£U m 0 0~j&l 8 0*C, £?£L< f**?Jl 2 

o 16 0 X:xm i o 4 o #;!raf?ft LT^figfif ft: £ 

BI-CJKll 0~i&5 0 vm\Ct£Z>& 5fc&SU filOO 
1 8 ot, ff$L< (ii^ i 2 o~m 6 OtT* 1 

0~i&5 OfimtCftSJ; 5fc^U »100~»18 
Ot, «F*L< ttUl 2 0~£) 1 6 0*C-C#bl 0~i&4 

o^MLt^«Sft§*5r itcfcoTfT 5, 3Ci 

B, 3C2B*fett3C3BiilLTV^„ 
[0 0 9 2] igftCtt'^T, «5IOt^t>)S5 
* U SM)l©ffifk*jSfeW:» 3 C 1 B , 3 C 2 B 

±ia©i) ro^-ffi (*K^o^ra»e»ji»*-»*flH»Lr 

iNSBflS— JP«lfcJ:9^1«<l2) T% LT 3C3BT? 
(4, i) ©*8s*fcH:i i) ©;irjfc wiaom 
-»3tfii^ UT^fiM'ft) Xft b Z. h i>m& Lv \ 
[0 0 9 3] 

[0 0 9 4] (1) *389i J: 9J^ric*j}x«« 

[0 0 9 5] (2) *^K<0^1CJ; •J^^tl-SfiS 



( 15 ) 1-61033 

28 

ftawB, y-=*>-mm (2ot) &i s^ji^-rs- 

[0 0 9 7] (4) ^W^J^t-i t)^*tt5S 
[0 0 9 8] (5) *»W©aJ|sH!:J:SfiBftaj«H:« 

io a*:*, w>jiB*4r!SJaatK#**fc«:>{> 

[0099] ( 6 ) *&w<?>mn<n%,±m.ikmm-£m 
as i mvg<D¥&i{bmm<ovtmxmm u 

[0 10 0] 

[*;6fe0!l] £1T, *35Hfc*Jt«:feJ:tfM:«0!li::.fc 9 * 

[0101] 1 . f*^ 

(A) 

(A-l) : rCEL— 202 1 PJ (<5>V -fe/Wt^I 
X (*) tS> jffiiB*) » ^*K*->S*1 3 0, ai&sH 5 - 
42 5 2, 

[0 10 2] 



30 



Ut 1 4 ] 



[0103] (A-2) : ri#!)-KGT3 0 2j 
2 4 0, Sl%^fi6 3 4 . 

mat* 

[0 10 4] 



[0 0 9 6] (3) *ftm<Omn\Z£.9J&f&£tiZ>&i 40 [ftl5] 



CO [0(CH 2 ) 5 C0] 0CH 2 
CO [0(CHa) e C0] 0CH 2 



[0105] JBLM a^i/x^T^yi — hi 16^(5, n-y^/lsT? V 
(B-l) : ->^/U^ y I — N 6 5 0gB. tK 50 ^ F 1 0 O^^n y I/- M 3 4 



29 

Tkmmms &¥-®&*&i o, o o o<dt? v 

[0106] (B-2) : 3, 4 a^3f 
is/U^T'/VT? y U— h 8 5 0 3$. t KD^rVxfyl/^ 

6, *K£ft2 8. ■PF*W^?*3 f 0 0 Otf>T^ V/ls 



[0 10 7] 



(C) 



( 16 ) 4$M¥l 1-61033 

30 

(C-l) : rfyx^KSl-lOOj (Hfrffc* 

(C-2) : N-a, a - i^^ ^^^1^ V Z?~ $ 
(D) OL& 

(D-l) :UCC Sk UV 

1 -6 9 7 4 (2acO^/V^^^AmOil ! ^%) 
[0 10 8] 
10 [ft 16] 




SbF 6 © • ^[3~ S ~^C3 





[0109] (D-2) ■■ b!) *T±^/l<-T± h-t-hT 
(D-3) : (o — — h n^-t^^/l/tf-df 

2. Hi60iJl~5 

E-a-it^^s i Km-to 
[oiio] m.i tc*3v^r. 

[0 111] 2) f^lEPSili (A) Mi: (B) 40 

[0 112] 3) B/A^-/Hfcte (A) tfLftOmZ* 

(B) /&#<D^#^v/atO^/Wfct?fc-5o 
[0 113] 4) ^y7u-|«yfyhm t&& 

5) ^XSc0^ro3 C 2 Btt3 =— h 2^ ? (OWfe 

^»jB*#awssis!* 9 v y ? mm- (mtmrn 20^ 



y^r-^W (ffltmm 2 5 m) SrttKU I4 0tf3 

Lr*3SW©3fel(S«T?»fcaWS:W'fk«»2 5 M 
fc*5±5li:»»U 6 0ti?10^WLTiiif 
if (9 5%&Lh) S:BSi*b*:©t>, i«/± 
7k»T 18 0 w/ c mtCT^ft 1 OOOmJ/cm ! i 

(7*1-^(11^*5 0%) £-fr-ca»<b. 14 01C 

t?3 0 5MrajttLT^£flMb3*s;i ia>e>45asfeo 

[0 114] 6) tt-hO^fttig^W^ffiO/tem-Cfc 

¥«Hftft iffrte x tty-Ms ±U"F»ttfc if* L 

<^S^i:$:^-rc 

[0 115] 7) «l*{*a«Sr2 0X:tLtcte6 OtK 
[0 116] 8) WRttlt, ^ffiK4 0%ffi&7lim®. 

£o. 4 c c «tu mm.nmmx'6 ox:xi 5^mm 



( 17 

31 

±<mi%Zm)t>te*<\ AI4^#yhW5'J>L»5. XJS 

[0 117] 9) B^^Vtttt, #fl-T?&&Lfc^ h 
JI|Srl!l-f*V*fciB'&'LT»A3 0%tU y"^^^- 

L, r ©ItRSI 0 . 4 c c Sr^ffi tST L , ^5i?xy 
h^"— Zf>T*7 Ot3 oa-flqjRUS:©*,, 7K?feLfc^® 
SrS^SMLfc^m-efeSo Or±«Jfe«r±<B«)*V\ 

5, <t>5. 7^M5fL<lfef>li?.ri:^t„ 10 
[0 118] 10) BW6!&ttH\ »^Tf*R»Lfc^dp 
fci&Srfltt'f ty*?0. 5%mt U r©0.4ccl:i 
ffiklj&TU ifj'Jzc^ 7 1ST* 6 5t3 0$MnH[& 

b *ftUtttffi*Bftffffib;fc»*T?*>3. O 

bfgftibftS, xtt*>*, 7*ua**b<»» 

[0 119] 11) ^»Ms3H4tt, *-#y^?y^ 
(B*ftWftI«#«> W^ffl^^ h 1 29) 0. 
2 5S5£fl£^;^*9 9. 7 5^i<D^?£|;iffiii^£2jp 20 
*.T p H 3 . 0 tcflfi Lfc^tRSr^tSEt-ifig U MS 
2 0t, IS7 0%©?i^fl 7^rfl#eUfc<Ot>, 

[0 12 0] jfcffcffil 1 

mmm 1 ic^tts 3 c 2 b©^2^ y rMi lt«i 

bfc rj&Haitifcffl-CfefcttttJ «rTCIk^#^-^3K 30 
* y TSfcWfcSEJE bfc£Jtfttt, -r^r *J6« 1 i nattd 

[o i 2 i ] * y rmn •■ m^tf*->%>) 



) WBJSPI 1-61033 

32 

!>A«5 03|S, n-^/V-T^ y U— h 2 0 035, n- 
y^/wy * y I— h 3 5 OS^^U^^U^ 0 0g|5d> 

feasant* 6 o oo«KMt7^ y 

u— h 3 5 035, tKn^>xf^^^!)l/-M3 
0SP. y U— F- 3 0 0SC, n-T^A'J* 

y H 2 0^5*3 it/:* ^1^1 0 0SB*»P>*S 
1 0 0 0 0Oi#*^t7^ 

wr* y jvwm/=.iS**/mttT9 y a*jjb= 6 0/ 

4 0lc^5i 5 U £ <bt--r h5if/V7^= 

>>^^cr 5 Yzmmwf&fti 0 ogpfc^y 0. sg&ssjp 
[0122] tt&m2 

rnmrn 1 ic^ts 3 c 2 bo$2^ y rmmt u-cti 
[0123] ^ y raw : (Tfcgfcs-^T^ y A>mm- 

.^f-U>2 0 0^ tKpJrVxf-;M^^!JW-f2 
0 02(5, n-yf;V7^!Jwh2 00g|! < n-^^/P 
^?!iW-h 3 0 0|flS:fc < fcI*2-:t^/l^*i'/W<T* y 

no om>*<bt£Z>m&# «¥*»«b 000 
<p*&g-£*fT * y /w«jjjg) ©50 %*i/i'>is t ^ 

7 5 ^8ffli ( Tjx— v 2 0 S E - 6 0 J H#3Ki±4± 

m&&sT9 y ^mm/t ? k ^mss= e 0/4 0 

[0124] 
[^1] 



( 18 ) 1-61033 

a 1 









m m i 




it R 


m 






1 


2 


3 


1 


2 


a-: 


1 


50 


50 








A- 2 






60 






B-1 


50 




40 






B- 2 




50 








C-1 


0.5 


0.5 








C-2 






0.5 






D-l 




0.5 








D-2 


0.5 




0.5 






D-3 ! 


1 




1 








174 


173 


231 




B/Ae;Uifc 


0. 60 


0.60 


0.73 






0.2 


0.2 


0.2 


0.2 


0.2 




3C2B 


3C2B 


3C2B 


3C2B 


3C2B 




O 


O 


O 


O 


O 




20T 


on 

20 


18 


18 


10 


9 


60^ 


12 


11 


12 


2 


2 




O 


O 


O 


O 


X 




O 


O 




A 


X 




o 


O 


o 


X 


X 




o 


O 


o 


X 


X 



